The ciliary body--the third organ found to synthesize indoleamines in humans.
Indoleamines are associated with circadian rhythms in pineal gland and retina. Because the ciliary epithelium has an embryonic origin similar to that of pineal gland and retina, and intraocular pressure shows circadian variations, indoleamines were searched for in aqueous humor and ciliary body in humans. In aqueous humor, serotonin, 6-hydroxymelatonin, and melatonin were simultaneously detected and measured using high-performance liquid chromatography with electrochemical detection. The concentration was 48.7 +/- 10.9 ng/ml for serotonin, 0.47 +/- 0.8 ng/ml for melatonin, and 13.9 +/- 7.7 ng/ml for 6 hydroxymelatonin. In ciliary bodies from freshly enucleated human eyes, tryptophan, 5-hydroxytryptophan, serotonin, and 5-hydroxyindoleacetic acid were detected using high-performance liquid chromatography with simultaneous fluorescence- and electrochemical detection. Finally, the enzymatic activities of arylalkylamine N-acetyltransferase (NAT) and hydroxyindole-O-methyltransferase (HIOMT), enzymes indispensable in the synthesis of melatonin, were measured. The NAT activity was 273 +/- 25 pmol/mg protein/hour and that of HIOMT, 13520 +/- 50 pmol/mg protein/hour in ciliary body. Comparison of these activities (NAT versus HIOMT) permits the suggestion that NAT is a limiting enzyme in serotonin metabolism in this tissue. These findings indicate that a circadian rhythm of indoleamines exists in human aqueous humor and that the human ciliary body is the third organ, after the pineal gland and the retina, found to synthesize indoleamines in humans.